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New Claims 



. A method for the surface^ treatment of workpieces in which 
said workpiece (12, 12', 12 V ) is worked at least in part by 
at least one roll (16, 16'\ 16''', 74', 74'', 86', 86'') 
provided at least in part wAth an outer profile (22, 22', 
76, 76', 78, 78') such that \the treated surface (14, 14', 
14'') of said workpiece (12, 12', 12'' ) is exposed to 
inherent compressive stresses and the zones located beneath 
said treated surface (14, 14', 14'') of said workpiece (12, 
12 ' , 12 ' ' ) are exposed to inherent tensiles stresses axially 
and tangential ly. / 

2. The method as set forth in claim 1, -characterized in that! 
said workpiece (12, 12', /l2 ' ') is moved in the axial 
direction by said at least /one roll (16, 16', 16''', 74', 
74' ' , 86' , 86' ' ) provided /at least in part with an outer 
profile (22, 22', 76, 76', /zS, 78'), 

3. The method as set fortn in claim 1 or 2, characterized in 
that said workpiece (12,/ 12', 12'') is worked by at least 
one, more particularly /two, roll(s) (16, 16' , 16 ' ' ' , 74 ' , 
74'', 86', 86'') prov:^ed at least in part with an outer 
profile (22, 22', 76/ 76', 78, 78') in sequence in the 
opposite direction. / 

4. The method as aet forth in any of the ^claims 1 to 3 , 
characterized in tmat said workpiece (12) having a round 
surface (14) is worked by at least one roll (16, 16', 16''') 
provided at lea^t in part with an outer profile (22, 22') 
arranged parallel to said workpiece (12) and which is 
rotatable abom: the longitudinal centerline (18, 18 ' , 18 ' ' ' ) 
thereof as we/l as about said workpiece (12) . 



5. The method as set forth in any of the claims 1 to 3 , 
characterized in that said workpiece (12'') including at 
least on^ bore (14'*) or similar opening is worked by at 
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least one roll (16, X6 
provided at least in pai 
arranged parallel to said 
which is rotatable about 
18«) as well as about said 




16 ' ' ' , 74 ' , 74 • • , 86 • , 86 ' ' ) 
with an outer profile (22, 22') 
ore (14' ' ) or similar opening and 
id longitudinal centerline (18, 
re (14'') or similar opening. 



The method as set forth in claim 4 or 5, characterized in 



that said workpiece (12, 12 
16 ' ' ' ) provided at least in 
22') and at least one, morei 
non-profiled roll(s) (16'' 



') is worked by a roll (16, 16', 
part with an outer profile (22, 
particularly two, substantially 
arranged about said workpiece 



(12) or in said at least one bore (14'') or similar opening, 



in 



7. The method as set f orth / in claim 6, characterized in that 
said workpiece (12, 12 ' ' ) is worked by a roll (16* ' ') having 



an outer profile (22, 22 
and recesses arranged 
longitudinal centerline 
16 ' , 16 ' • ' , 74 ' , 74 ' ' , 
beads (24) and recesses 
said longitudinal cent 
comprise a lead positio 



)/ in the form of annular beads (24) 
/at an angle (a, a' ) to said 
18, 18M8''') of said roll (16, 
86 ' , 86 ' ' ) , whereby said annular 
26) arranged at an angle (a, a') to 
tline (18''') of said roll (16''') 
substantially opposing each other. 



8. The method as set forth in claim 4 or 5, characterized in 
that said workpiece (jl2, 12'') is worked by two rolls (16, 
16 ' ) each provided at least in part with an outer profile 



(22 , 22 ' ) and a s 
arranged about said 



ibstantially non-profiled roll (16'') 
/vTorkpiece (12) or in said at least one 



bore (14'') or similar opening 



9 . The method as set 
said workpiece (12, 
having an outer prof 
beads (24) and recess 
said longitudinal c 
16' ) . 



forth in claim 8, characterized in that 
12'') is worked by two roll (16, 16') 
Lie (22, 22*') in the form of annular 
s (26) arranged at an angle (a, a' ) to 
eiiterlines (18, 18') of said rolls (16, 
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10. The method as set forth in claim 9, characterized in 

that said two rolls\.(16, 16') are powered in the same 

direction of rotation ^when said annular beads (24) and 

recesses (26) arrangedXat an angle (a, a') to said 

longitudinal centerlines \l8, 18') of said two rolls (16, 

16') comprise a lead position substantially opposing each 
other . 



11 . The method as set 

that said two rolls (16, 



direction 
recesses 



of rotation when 
(26) arranged a t 



Drth in claim 9, characterized in 
:.6 ' ) are ' powered in the opposite 



16 ' ) comprise a lead posit; 
other . 



said annular beads (24) and 
an angle (a, a' ) to said 



longitudinal centerlines (-8, 18') of said two rolls (16, 



on substantially the same to each 



12. The method as set forth in any of the claims 1 to 3 , 

characterized in that said workpiece (12') including at 
least one flat surface (14') is worked by at least one roll 
(74', 74'', 86', 86'') provided at least in part with an 
outer profile (76, 76',/ 78, 78') arranged substantially 
perpendicular or at an angle p to said workpiece (12') and 
rotatable about the longdJtudinal centerline (80) thereof. 



13. The method as sett forth in claim 12, characterized in 

that said workpiece (13') is worked by at least one roll 
(74', 74'') provided at/ least in part with an outer profile 
(76, 76', 78, 78') and/ is worked or supported by at least 
one further roll (86', /86'') provided at least in part with 
an outer profile (76, /76', 78, 78') or a non-profiled roll 
(86, 86''') or similar supporting means located spaced away 
and opposite said at /least one roll (74' , 74' ' ) 



14. The method as /set forth in claim 13, characterized in 

that said surface (ll4 ' ) to be treated of said workpiece 
(12') is worked by daid at least one roll (74', 74'', 86', 



86'') including an Vuter profile (76, 76', 78, 78') in the 
form of annular beads\(24) and recesses (26). 

15. The method as seK forth in claim 14, characterized in 
that said surface {14')\ of said workpiece (12') to be 
treated is worked by sevei^al rolls (74 ' , 74 ' ' , 86 ' , 86 ' ' ) 
having an outer profile (7^ 76*, 78, 78') in the form of 
annular beads (94) and recesses (96) , whereby said annular 
beads (94) and recesses (96) pf adjoining rolls (74', 74'', 
86', 86'') differ from each odher in their configuration and 
arrangement and/or each of sadd adjoining rolls (74', 74'', 
86', 86'') is powered in a difiierent direction of rotation. 

16. The method as set fortm in claim 15, characterized in 
that said surface (14') of / said workpiece (12') to be 
treated is worked by rolls / (74' ' , 86' ' ) having an outer 
profile (78, 78') in the form of annular beads (24) and 
recesses (26) arranged a^ an angle (a, a') to said 
longitudinal centerlines (9O) of said rolls (74'', 86''), 
whereby said rolls (74'',/ 86'') are powered in the same 
direction of rotation for a substantially opposite lead 
position of said beads A 24) and recesses (26) or in the 
opposite direction of rot^ation for. a substantially same lead 
position of said beads (y24) and recesses (26) . 

17. The method as set forth in claim 15 or 16, 
characterized in that/ said surface (14') of said workpiece 
(12') to be treated is worked by rolls (74 ',86') having an 
outer profile (76, 16') in the form of annular beads (94) 
and recesses {9 61 arranged perpendicular to their 
longitudinal centei/lines (80), more particularly axially 
staggered relatively to each other, 

18. The method /as set forth in any of the claims 1 to 17 , 
characterized in tnat said workpiece (12, 12', 12'') or said 
surface (14, 14'/ or said at least one bore (14'') or 
similar opening tJo be treated of said workpiece (12, 12', 
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12 ' ' ) is coated with ^ covering of metal, such as chromium, 
copper or the like, andX^ with a metal alloy and/or a paint 
and/or plastics and/or is ^^nodized and/or galvanized and/or 
pickled. 



19, 

having 



A device for surface treatment of workpieces (12) 



round surface 



(14) 



implementing the method as set forth in any of the preceding 



more particularly for 



(16, 16 



16 



16 ■ • ' ) 



claims, comprising three rolls 
arranged parallel to and about s lid workpiece (12) provided 
at least in part with an outer j^rofile (22, 22') configured 
in the form of annular beads (24) 
at an angle (a, a*) to said Ibngitudinal centerline (18, 
18', 18''') of said roll (16,/ 16', 16''') working said 
surface (14) of said workpiece (/l2) and each rotatable about 
their longitudinal centerlines / (18, 18', 18'', 18''')^ as 
well as in combination about sai/d workpiece (12) . 



20. The device for surface ibreatment of workpieces (12' ') 

having at least one bore (14f'') or similar opening, more 
particularly for implementing /the method as set forth in any 
of the preceding claims, ofomprising at least two, more 
particularly three rolls (16/ 16',. 16' 16 ' ' ' ) provided at 
least in part with an outer /prof ile (22, 22*) configured in 
the form of annular beads (24) and recesses (26) arranged at 
an angle (a, a') to said longitudinal centerline (18, 18', 
18''') of said roll (16, /l6 ' , 16''') working said surface 
(14) of said workpiece (IE) and each rotatable about their 
longitudinal centerlines /l8, 18', 18'', 18''') as well as 
in combination about saicj workpiece (12) working said bore 
(14' ') or similar openiiig and each rotatable individually 
about their longitudinal/ centerlines (18, 18 ' , 18 ' ' , 18 ' ' ' ) 
as well as in combination in said bore (14'') or similar 
opening . 



21. The device as/ set forth in claim 19 or 20, 

characterized in that at least one roll, more particularly 



two, rolls (16, 16', 16' y) is/are provided at least in part 
with an outer profile (22, 22') working said workpiece (12, 
12 • ' ) . 1 

22. The device as set jforth in claim 21, characterized in 
that the remaining rolls, Imore particularly one roll (16' '), 
are/is configured non-prof cLled. 

23. The device as set I forth in any of the claims 19 to 
22, characterized in tjhat said at least one, more 
particularly two roll(s) 1(16, 16', 16''') are provided at 
least in part with an outJer profile (22, 22') working said 
workpiece (12, 12'') in sejquence in the opposite direction. 

24. The device as set /forth in claim 23, characterized in 
that said one roll (16' ' 7) is provided with an outer profile 
(22, 22') in the form pf annular beads (24) and recesses 
arranged at an angle (a,/ a' ) to said longitudinal center line 
(18''') of said roJl (16''') in a lead position 
substantially opposing each other. 

25. The device as set forth in claim 23, characterized in 
that two adjoining roils (16, 16') having an outer profile 
(22, 22') are drivabl* in the same direction of rotation for 
substantially an opposed lead position of said beads (24) 
and recesses (26) anp in the opposite direction of rotation 
for substantially the same lead position of said beads (24) 
and recesses (26) . / 

26. The device /as set forth in any of the claims 19 to 
recesses 25, charaJcterized in that said at least one roll 
(16, 16', 16''') /is provided with non-profiled ends (30, 
32) . / 

27. The devic^ as set forth in claim 26, characterized in 
that said non-prbfiled end (3 0) of said at least one roll 
(16, 16 ' , 16' • ' )/ 'incoming in said direction of movement of 



40 



said workpiece (12, 
diameter . 




comprises a slightly smaller outer 



28. The device as \set forth in claim 26 or 27, 
characterized in that saiVi non-profiled end (32) of said at 
least one roll (16, 16', \16 ' * ' } outgoing in said direction 
of movement of said workpiece (12, 12'') has a slightly 
larger outer diameter. 

29, The device as set forth in any of the claims 19 to 
28, characterized in that Isaid rolls (16, 16', 16 ' ' , 16''') 
are mounted by a drive means (34) for rotating each of said 
rolls (16, 16', 16'', /l6''') individually about their 
longitudinal centerlines / (18, 18 ' , 18 ' ' , 18 ' ' ' ) and by a 
drive head (36) or similar drive arrangement for rotating 
said rolls (16, 16', 16'/', 16''') in combination about said 
workpiece (12) or in said at least one bore (14'') or the 
like of said workpiece (l2' ' ) . 



30. The device as set forth in claim 29, characterized in 

that each of said rolfLs (16, 16', 16'', 16''') is non- 
rotatably mounted by saild drive means (34) by one end (30) , 
more particularly via a section (38) and a correspondingly 
shaped recess (40) df said drive means (34) , and is 
rotatably mounted by $aid drive head (36) or similar drive 
arrangement by one end/ (32), 



31. The device jks set forth in claim 29 or 30, 

characterized in th^t said drive means (34) and/or said 
drive head (36) ^.s/are controllable hydraulically or 
pneuma t i c a 1 ly . 



32. The device 

31, characterized 
drive motors (46) 
16 ' , 16 ' ' ) . 



is set forth in any of the claims 29 to 
Ln that said drive means (34) comprises 
each assigned to one of said rolls (16, 



33. The device as set forth in any of the claims 29 to 

32, characterized in that said drive head (3 6) or similar 
drive arrangement is rotatable with a worm drive (48) 
powered more particularly via a separate drive motor (50) . 

34. The device as set forth in any of the claims 29 to 

33, characterized in that said drive means (34) and said 
drive head (36) are configured movable relative to each 
other . / 

35. The device as set forth in claim 34, characterized in 
that said drive means /34) is longitudinally shif table via a 
guide means (52) or the like and a mechanically, 
electrically, hydraulically or pneumatically actuatable 
drive element (54), metre particularly a pressure cylinder or 
the like. / 

36. The device as set forth in any of the claims 29 to 
35, characterized xnj that said drive means (34) and/or said 
drive head (36) is /are provided with a centering means (58) 
for said workpiece /l2) . 

37. A device fpr surface treatment of workpieces (12«) 
having at least ope flat surface (14'), more particularly 
for implementing /the method as set forth in any of the 
preceding claims, / comprising at least one roll (74*, 74 • ' , 
86*, 86 * • ) arranged substantially perpendicular or at an 
angle p to the /longitudinal direction (arrow 28) of said 
workpiece (12') which is provided with an outer profile (76, 
76', 78, 78') configured in the form of annular beads (94) 
and recesses (96f) of said at least one roll (74' ') arranged 
at an angle (ol, a' ) to the longitudinal centerline (80) 
thereof or annular beads (94) and recesses (96) arranged 
perpendicular working said surface (14') of said workpiece 
(12') at leastt in part and which is rotatable about the 
longitudinal centerline (80) thereof. 
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38. The device as\ set forth in claim 31, characterized in 

that said at least c3fie roll (74', 74'') provided with an 



outer profile (76, 
assigned at least one 
least in part with an 
non-profiled roll (86 
opposite . 



78, 78') at least in part is 
■urther roll (86', 86'') provided at 
^uter profile (76, 76', 78, 78') or 
86'') or like supporting means 



39. The device as set \forth in any of the claims 37 to 

38, characterized in that s|aid at least one roll (74', 74'', 



86 ' , 86 ' ' ) provided with a: 
in part is followed by an 



outer profile (76, 78) at least 
additional roll (74', 74'', 86 
86'') provided likewise ab least in part with an outer 
profile (76', 78') to wcrk said surface (14') of said 
workpiece (12') in sequence in the opposite direction. 



40. The device as set f 

that said two rolls (74 
comprise annular beads (94 
angle (a, a' ) to the long 
said two rolls (74' ' , 
direction 

recesses (96) comprise 
opposing or in the opposi 
annular beads (94) and 



Drth in claim 39, characterized in 
' , 86 • ' ) following each other 
and recesses (96) arranged at an 
tudinal centerlines (80) thereof, 
8|6 ' ' ) being powered in the same 
of rotation wHen said annular beads (94) and 

a lead position substantially 
e direction of rotation when said 
recesses (96) comprise a lead 



position substantially the same. 



41. The device as 

characterized in that 
each other comprise ar 
arranged perpendicular) 
thereof, said two rolls 
(94) and recesses (96j 
each other . 



set forth in claim 39 or 40, 
/aid two rolls (74', 86') following 
lular beads (94) and recesses (96) 
the longitudinal centerlines (80) 
(74', 86') and/or said annular beads 
being axially staggered relative to 



42 . The device as/ set forth in any of the claims 37 to 

41, characterized in that at least one non-profiled roll 
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(74, 74''', 86', 86 'V) is provided upstream and/or 
downstream of said at leas^ one roll (74', 74'', 86', 86'') 
provided at least in part Vvith an outer profile (76, 76', 
78, 78') working said surface (14') of said workplace (12') 
in the direction of movement pf said workpiece (12') . 

43. The device as set fortlh in claim 42, characterized in 
that said at least one upstream non-profiled roll (74', 
74' ' ' , 86' , 86' ' ' ) comprises a slightly smaller outer 
diameter . I 

44. The device as set/ forth in claim 42 or 43, 
characterized in that said at least one non-profiled 
downstream roll (74', 74'/'', 86', 86'*') comprises a 
slightly larger outer diameter. 

45. The device as set north in any of the claims 19 to 

44, characterized in that said annular beads (24, .94) 
protrude beyond the outer diameter of said at least one roll 
(16, 16' , 74' , 74' ' , 86' , 86 ' ' ) . 

46. The device as set/ forth in any of the claims 37 to 

45, characterized in that/ said at least one roll (74', 74'') 
is mounted in a mounting means (72) movable relative to 
supporting means (84) supporting said workpiece (12') . 

47. The device as seic forth in claim 46, characterized in 
that said mounting means (72) is adjustable relative to said 
supporting means (84) via a guide means (88) or the like and 
a mechanically, electrically, hydraulically or pneumatically 
actuatable drive element (90) , more particularly a pressure 
cylinder or the like. / 

48. The device jas set forth in claim 46 or 47, 
characterized in that said supporting means (84) comprises 
said at least one further roll (86', 86'') provided at least 
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in part with an outer profile (78, 78') or said non-profiled 
roll (86, 86''') or the like. 



49. The device as set 

48, characterized in that 
said supporting means (84) 
or pneumatically controlla 



forth in any of the claims 4 6 to 
said mounting means (72) and/or 
is/are expediently hydraulically 

le. 



50. The device as set/ forth in any of the claims 46 to 

49, characterized in thatt said at least one (further) roll 
(74-, 74'', 86', 86'') pirovided with an outer profile (76, 
76' /78, 78') at least in part and/or non-profiled is 
assigned in each case a Separate drive motor (92). 

51. The device as set forth in any of the claims 19 to 

50, characterized in tliat said rolls (16, 16', 16''', 74', 
74', 74'', 74''', 86,/ 86'', 86''') are configured multi- 
part, they more partidularly being composed of a roll (60) 
as well as a sleeve /(64) non-rotatively connected to said 
shaft (6) together with said outer profile (22, 22', 76, 
76', 78, 78') provd/ded at least in part, said smooth 
incoming end (30) and said smooth outgoing end (32) or with 
a smooth surface thrqfughout . 

52. The device 4s set forth in any of claims 19 to 51, 
characterized in tl^fat said rolls (16, 16', 16 ' ' ' , 74, 74', 
74'', 74''', 86, /86', 86'', 86'"') are coolable by an 
internal cooling system and/or an external cooling bath. 



53 . A method ajs set forth in any of the preceding claims 

for surface treaftment of workpieces (12, 12', 12'') of 
metal, more particularly of base metals such as aluminum, 
lead, chromium, / iron, cobalt, nickel, copper, manganese, 
molybdenum, siliJcon, tungsten, tin. zink or alloys thereof 
such as brass, /preferably of steel and/or aluminum and/or 
alloyed aluminum such as for example, AlMg4 . 5Mn, AlMgSiO . 5 , 
AlMgSi, AlMg5,/ AlZn4.5Mg, AlCuMg, AlCuMg2 , AlZnMgCuO.5, 



AlznMgCul.5, AlCuMgPb or\ of noble metals such as gold, 
palladium, platinum, silWer or alloys thereof, or of 
combinations of base and ndble metals. 
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The method as set fbrth in any of the claims 1 to 11 



and 18 for producing elondated sections (12, 12') of solid 
metal, especially where I hardened and/or coated, more 
particularly wires, rods apd strip and/or tubular material, 
more particularly tubing,/ preferably headrest brackets in 
automobiles . 



55. The method as set I forth in any of the claims 1 to 11 
and 18 for producing cpiled, more particularly hardened 
and/or coated workpieces preferably coiled springs. 

56. The method as self forth in any of the claims 1 to 11 
and 18 for producing boirfes (14'') or similar openings, more 
particularly through- ho n/es and/or blind holes in automotive 
engines . 

57 . The method as sjet forth in any of the claims 1 to 3 
and 12 and 18 for prodAicing elongated sections (12, 12') of 
solid metal, especially where hardened and/or coated, 
including at least oni flat surface (14') more particularly 
rods and strip and/or tubular material, more particularly 
tubing, preferably headrest brackets in automobiles. 



58. Use of a devdice as set forth in any of the preceding 

claims for surface treatment of workpieces (12, 12', 12'') 
of metal, more partiJcularly of base metals such as aluminum, 
lead, chromium, ±rpn, cobalt, nickel, copper, manganese, 

tungsten, tin. zink or alloys thereof 
Eerably of steel and/or aluminum and/or 



mo lybdenum , s i 1 i c on 
such as brass, pre 



alloyed aluminum such as for example, AlMg4.5Mn, AlMgSiO.5, 



AlMgSi, AlMgS, Al 



Zn4.5Mg, AlCuMg, AlCuMg2 , AlZnMgCuO.5, 



AlznMgCul.5, AlCuM(jPb or of noble metals such as gold. 



to 36, 45, /si and 52 




palladium, platinum, ^^ver or alloys thereof, 
combinations of base and no^Le metals 
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or 



of 



Use of a /device as set Y^^rth in any of the claims 19, 

reducing elongated sections 



(12, 12') of solid metal, espe 
coated, more /particularly wir 
tubular mateijial, more parti 
headrest brackets in automobile; 



:ially where hardened and/or 
as, rods and strip and/ or 
cularly tubing, preferably 



60. Use of a device as set /forth in any of the claims 19, 
21 to 36, 45, 51 and 52/ for producing coiled, more 
particularly hardened and/o/: coated workpieces preferably 
coiled springs. 

61. Use of a device as/set forth in any of the claims 19, 
21 to 36, 45, 51 and y52 for producing bores (14* ') or 
similar openings, more/ particularly through-holes and/or 
blind holes in automotive engines. 



62. Use of a devic^ as set forth in any of the claims 37 

to 52 for producing /elongated sections (12, 12') of solid 
metal, especially where hardened and/or coated, including at 
least one flat surface (14') more particularly rods and 
strip and/or tubular material, more particularly tubing, 
preferably headrest/ brackets in automobiles. 



